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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing method for multiple-core tape optical fiber 
which can accurately inspect shape of level difference 
or pitch between optical fibers in non-contact state. 

SOLUTION: Light radiated from a light source 41 is 
limited by a slit 44 and is irradiated on a 
multiple-core tape optical fiber 8. Its 
specular-reflected light is received by a camera 51. The 
reflected light is polarized by polarizing filters 43, 
52 in such direction that the amount of reflected light 
from the surface of a common coating 8 decreases. This 
results in reduction of specular-reflected lights from 
the surface of the common coating on the multiple-core 
tape optical fiber 8, and this specular reflected light 
and light scattered from a coloring layer of the optical 
fiber can be provided as images simultaneously. 
Influence from thickness of the common coating is 



corrected by using the provided images, and accurate 
position of the optical fiber is detected. 
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mmmfmmfrh&KMytmztt lt+#*£ 
wmzmmxnz>ftm.fmx<Dmmt(D 2 -^amm^M 

&(D®.Wm*mtt t f*M$Z2»bT- 7°%7 7 -i A© 

[0025] mmmi 2iztmo>ftwit. wnoiwmtt 
gft7 7jAzmy7izMs<z<D±izpmmzM^t~ 40 

g>^-7°yt7 7<isi<D$m%mzis^x. mtfMM& 

7 a A<Dm& y < wrtmsi&teT— 
7°%7 74^v>mfr& y-MMvsn*y * v%*m?& 

x*m&&>'bT-zfft77jrf<z>mwiz}^Mu m«v>ffi 
nm? 7^A(Dmmm<Dmmfrb(Dimybmt.wm& 
mim<mmfr *> (d&mka & m-mmxmmx z&u 
mizmmmm<mMfrb<Djmyc&zm'pir2> <t e> 
izmmu wmmmm<Dmm^(DRMyt^mmx^ 
z>ftm®&fre>. mm^<Dwm^y7^A(Dmmm 50 
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©S® * <b ©jR*r* iituta^i^®*®^ £ 

[002 6] If im 1 3 fCi3«®«9!l4. &8C©«&tf 

^%V74)^ mpmzms<?<D±izpmm. *m l ^ 

^f-^7r>f y < JS^tfitria^C^- 

>i>r- ■?%'774 ^m^n\zn l rms©A*f^s 

§Bft7 7 -T A©iuffi#£g©«l®;fr e>©£tJft*#iiugB& 

a^s®^®^ boymmnzM Lx-tft*i* 
^^^fT'^s^sgr^B^^ r -a<Dwmwm<D 

mmmm<Dmm^(DRMytm^wm^y7^^(D 
mmmnmMfr^oi&mytmzMhx-^ttz < 
wmzmmxgz>ftm&mx<DmMt(D 2 -DommM 

L, ^¥*lfJP$lcS-5^TH5IB«it»S*Wr^«>J?3{c 
AS «fc e> lcStf3B^ilS^®«(fli^^S:f JPfS 3 1 

[0 0 2 7] 4tcIB«©f§^ii, 

^jt^r-f rtw?mi\zm**(!>&zymm&fa\stz. 

7 -i *<m®mmmz&\ \x. m^m^^-- 7% 
774 n<rm& y < > js*««sasB*^- 7^77 

xf y -t^/jN^ v ^ y <v h)t&> f«iB3 I 67' r-f 

mommfr e>©H*f^*& m-mrnxmrnxz zmmz 
mmmwm<Dmmfr^<nKM%m*m?^&i5mzm 

tiZ£tfxzzftm®Mizmmznt-m.m^m$:m-tz> 
ztzmkt^&b&x&z. 
[0028] mxmi 5tcia«c©i§^^ wsioiwm 
7 ji*mw7izms<*(D±\zimMm.*:M Ltc 
&&"r-7°yt7 7'(A(Dmm*:mm?2>&'bT-7°yb7 
7 4 A(Dmmmwkmz&\ ^T, m^wm^^- 7% 

■7 74 A'CDipIJ: y < , ftjWtffiahOf — 7*77 

-^©j^iy-^/jN^v^y >v h^S:, mm77-< 

Aog&jimiztt vm^oyAmnmxtm^L^- ■?% 
7 7^n<DmmzAM^^mt^n. mm7 7-i 
A<DMmm<Dmffifrb<DjxHftAzm<p-t2>jjmizffi 
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[0029] m&m i e icsBMBffmmt* wm>wm 
rArtammimifflzis^x. mwft&'&r-zfyt io 

MfiRi: LTIfc »J iit«M»#SS:^-r S 3 £ 

[003 0] gff$£ 1 7 lCSB«©«Wti. 14* 20 

VNL 1 6(Z)^-rtl^l^CSB«c(7)#>i>7 : —^7T-f/' i i' 

[0 0 3 1] ft#3U 8fcffi«©?fiWWu &$[<Z>M£tt 

#*r-^E77>f A&wmzmmirz^bT- y%y 

y y A A<om& y < JP##i«fB#>i>r- y°%yyA 30 
AcDjft* «fc y -tfl/J>S la'Jvh* SrfifiBtt? r -f Atf> 

a A&mmmnmwfr as&txM t mzpmwmo) 
a <fc e> \zwM^&?mmm^WLh. wsmummfr 

®^^fc|{raB«aS^*ffi*^0)SSif3t©H^S:ra 40 

-warn LTW)jte&Btf&Aizfflm2fttc.wffi.^mz 

M"t S Z £ Ztmt -t 3 *><Z>T'&£= 
[003 2] SMfcSl 1 9 lCSB*©3S8ti, 1 4 * 

l 8 ro^-fti^ i ^css*©*^- y°%yyArt 
y°%yyA Aoymmiz Att£ its buIBx y * h 3£«> £ 

[0033] m^mz oizmtomBiz. mn&imtt 
gybyyAA£m¥47izMs<?(D±iz&mim*mLt- so 
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&fo7— y°%y y A Aiz&V&ffi* vimzyty r A A© 

y"%yyA no>%y r A f<m$Qfflmmmiz&^x. 
mtf1Mft£>b7--y°%yyArtv>i}&& u < JWmWU 
ffig"\j>7—y°yty y a uws^xy y h 

ttMB^^-^^r-r/^affi^AMs-ars^^is 

* kt* 2 -DOMMh Lxm viMiMM^m.£. mm^ 
mz «fcoTS?y ii* tifewflw* e>ra* ©msb«7 r 

©I^SB^^^^O^BA^^ffl^ffiS&^ffi-rsffl^ 
[0 0 3 4] 

7*-rm$mx$>z>« 0*, 3 1 li^gp, 3 2 Bs&t 

fflt. 3 3^-^ 3 4^^^S^m 3 

KP-^, 3 6{±HSffi> 4 1 tt3K«. 4 2«i/y y 

K y 4 3 temfty j^z. 44 tix y >y 

2«?!j^^T'fe-g>„ #^-^7r^/N*8li. ^jVF 

□-^3 5{c*£oTj£<b*iTv^ 0 8btW3 it*, ^.y 

y h % Z&jbT- y%yyArt& (DWfeM 3 6&cjM£f 

■T*. S^P3 21*, ?M^M3 6T»IERIf Lfexy >v h 
3t*SJt^S«fc-5JC, ^^SliM«P3 4{Cj;oT 

-tcD^ia&waestis. =fot.5^ i®#sst*steas3 

M«i^f3 4 5:18(7* <Tt)<t^o 3<DMTH*K^ 
g|53 1 ;J3J:tf33fcW3 2{*^il©^-X3 3JblC^7^ 

[0035] ^g(53 n*, »i, s/y>Fy*;b 

SIM^^«I4 54if^U^6 0 3tt«4 lt*> j£iSE« 

(B) \Z7t<t &o\z, g»b.7—y°%yyAA&fa<D&% 

yrAAi\z\m^M^fm>-y^x\^ zom&m 

5(7)fel*, &ftyyArtiz:£\,zmte^X^&o ^oitc 

yA^z-o^x i*+^*s*f mm ^ v 

•So 07 (A) \Zmht=.W&X-\& $&iX7KLtc%yy 

a /A'tcov ^xitfrMytoytAtf-tftxitte < , ^-rnfe 
y * v ^t*sw y l r v ^ s. ^{m©^pp© t ^ 5 1*^ 

M4 1 Srffl^SItKioT. #Jt77>fAl®ffei 

t»3^-*«!S««»e)ns. A:o>t~&>. mi (b) tc^ 
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So 

[0 0 3 6] i/U>KU*;i/l/>>C4 21*, M4 1© 

£if@©ilB^ClSi|P&U ?R'J«®3 6(CfcttSMt=fffi|lc£ 

[0 0 3 7] -#g3fc»3 2tt. ^7^M5 1. # 
Jl752, M^Mii!iF«^3 4«:i:*$:*LTV^o {f 
3t7-fM5 1ll S^P3 2{CA*r-T-5K #;j>^-7 10 

5 2tjU M^tfCCD^^^(Cj:oT^1-S3il^ 

U Wltf5#£LTffl7j-r£o 3CD£^ &ter—f% 
:7y>rA8©#^S^®7^e><%£#t^ 33J:t>\ # 

©#feJg5CDS*f^tt«(SL^T'feSfe», S*f©j£^U 20 

SP3 l©^ngUy&*£<LT£<;i£iCj:oT, J: 
©Sffrfc &S3fc* S 3 h #T'£So 
[0 0 3 8] mz. *MP3 l(Dm%74 3 £g 

MP 3 2©^7Y;U* 5 l©g§^oVNT^-rSo 
H 8 1±, *5§^©^g(D-^fli(Cfe{7S 2 ^©^7 -T 

ass, myty-o\<z 5 \(Dm%-n^mt-y a 3 
^©fe*, pmmmmi 

n-ommt utj&#-ts z ttfzgz. 

[0 0 3 9] $3£3P3 im0M%7J h*A 3<D 
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Mfc&«3fr7-f;i/*4 3tcj:oTp^(D*i:Lfez:ii 
fcA£7>'^bT£si&&6W^£iIfrr£o ^ofe 

[0040] Ei9{i, *»w©l8te®-jK»K:fcW6iii 
««ai*«S®^#«©a!lWHT*S. H«f , 6 1 

ft. 6 3«^S5-f>, 6 4, 6 5litf-^-efe-5o _h 
iZ&©«fcSfCl/"C, #*5>5 2(CJ:oTBI9 (A) ICp^f 
«fc^fc«jl«ffl«®7^e,ffliEKW«6 l tM7r-f 
A' 1 ^e>©jKW« 6 2 #HI-irat£ l/T#<b*l£„ Zl© 

So 

[0041] z.<Di^mmmz^x. pm&mm 

W#6 2^(6j^o^C^SU 3WK»*S:W^«. EI 

9 (b) izB^^yi*. H9 (a) (cfeits^ac^-r 

>6 3lC&l7Si!^#^£^LT^£o EI9 (B) (C^ 

i ©#«-r-2>fiSi:, M7r^A l frbofxMme 2 
AW-t-S^«(Clf-^6 4, 6 5 5:tt^ 
?6 4, 6 ^omWk&^E&yJ >ri:{c#^So 
[0 04 2] 119 (B) tC^-t^-iJ&Wa^^S: 

*«bT=bJ;v>o 

[0 0 4 3] ZLCD^eXCLT^^^tf-^ 6 4, 6 
5©flfcBfre>, EI4(c^LfeB3^(c^oT^yi«tS^® 

H5(c^u/ij:e){c, pmmG&mziz&zwmz^ 

[0044] Zl© J: e> (C LTff ^tlfc^ilMSa® 7 © 

feSi:, %yy^n i<Dmffi<m.m*2?k7*¥W±lzy° 
UyhLZfr&H. M9 (C) (CXppT^-tJ:e>{C^ 

s. &7£&y4yiz&\,^x&&>t>ntz.yb7y(/ii(Dm 

ZiEmiZtfllii-tZ, Z il^T'^So 

[0045] se>(c, ^^s^-r^ics^T^^n^ 
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Pkimmmm i <mm.-kmsmi u a 1 ©± 
mmizsttzpammm 7 ©&et T-©seit£itai 

tc #3t7y-rAitco^T, -£©±3g&e gg 

«5+*3t7r>f^iiai©8aitS:fHI(cr*iti. %7r4rt 

iit^ try z.o>£o\zhx, Rmwrneo 

[0 0 4 6] Z<D£5lZLT&tb<b>tlf~yb7 7-lAl<D 
$2>7—~?%~y T -4 A 8 ©SKtfclE&fT &0 ZL ttfX'g 

-So ££>fcz:fte>©^-#£#;i>^-^:77'-i'A8© 

W&xmizyj - K/ty J: oT, 

•fifty r>f/tB <DSM £ fabs-as £ t»s s. Mx. 
tf. ft^r-f A 1 ©^tai&S^mfr^ffitt&etfm 
5£©&glSffl&iSA.-2>*§-£(Cli > ft? r W A 1 ©#*i^ 

#T*£-5o 

[0 0 4 7] ±ML£J:e>lC, XV y hyt&m^tcffl) 

e><z>fiW3aife««.ei4:T?, &«8^tffi^e>©£*i- 

774rta>WB.<D$mfr<b<DfiiMyb*:mio (a) tc^ 

z\(D&y\z. pjmmoymmmiz&zmmamztf 

7 4 A<DW&<mmi»^(DKM%<m\mftt=.<m.\zm 
mztu bio (a) icfc^r^T^Lfc^ >©e> 40 

mi 0 (b> \z*k-t£?iz. #mme>mmfrt><D 
[0 0 4 8] msmm^^'bT-zf 

1 0 (c) KjbWJ^ic, #a«ffl&D3lig#*>©i5*ra6 
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Ltc&mzmWZtu fcttLfe^? r>f /*©t8K©* 

ffi©m£©&»fcj:j>\ ^©m*&a±©£ui#c&a® 

©&tt£!EaaBy5£t-£3£#Mc&.5 0 111 10 
(C) CfcVvrj&MTCasLfc^:/©^, £3gHI©5 

-oiziz&vzwm (wss) ©#*&%>, iio (d) 

{CjjVt«fce>fC ftSSS©*®*^©^^©^-^ 

[0049] and pmw&nmnmtm^'br- 
-y°yt77jjMzmLttm}<Dmik<mM<o-wzB 
tmmT'&Zo mitmm<Dm^izit. mvn^ztt 

mKD&ymtmmte&ftizit, -tfi-enwugK 

[0 0 5 0] &ftg|S3 1 tt, XU >y V%*&&r-7'yb 
>fA8©^&g3l®j!>^©Httfttt, jES»3tt*<iHrx 
SftT'^S £ t>tC, ^67 r ^/^©SS©*®t!)^©5: 

-f/^©«^©^®jb^©SI«f)t»^ ^8HB©M^ 
S> ©Slt^itCirb^T^^V ^^ Ai752a T'^Ul 

MltT'fi©^^^ 5 2 as\<DAMybM*mtL LTAlt$i± 
■53i:^T'^, «il^©«ffi*^©M^©^#*U 
»J*Sfc<fc6. ZL©<te>{CbT, *^55 2 alCkoT 

So 

[00 5 1] 5^3 2 bJi. *3i^©^®7!)^©S 

tlT^^So #/&f-^77 8 ffl*l«i»i 
v^«ta«tcS)tW3 2 b SrgHSLT, )t77^A©S 

s©^ffi«iiK^®^ "a ©js*f^ fc^ft-r * j: e> tc-r 
*ui«tir\, l*»u *®ss©*iss#tcmiia^{cj: 
y, 012 (a) tc^-tj:e){c, #yifigg©^®^e>© 
B.m%i$%y 7 ■< *<mm<^m<rtmm&<mm\z% 
^nzm&tf&v, tttmm&mizsjxttey, 

XSrBtefi-tSfcifb, EI2-z?^) 1 6>''r;i/^5 1 b&M^ 
T, *©«SS:SMM-Sii:»cj:y, Ell 2 (B) (c^ 
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[0 0 5 2] WtM3 lfcJctt'SftSPS 2 a, 3 2 b© 

0 2 £6 0° , ^r^/^SSW^ffifcWtS^ 
SP3 2 b<Z)|ft£ftSe 3 5:3 0' tLfc. 

[0 0 5 3] 2-3®5btBIJtCJ:oT2*l^e»«B!lLfc 
2 o©M8feb^©&gffl!l5£fc£, S##rtctt l -fiftify bWl 

&Lfc<m<Dimiztti,T. w&mm. $&mm.£. m 

[00 54] Ell lT?SW!Lfc*S6CWg»lCfe^T*>, 
[0 0 5 5] 

mmmm vxt<Dwmi»t>wt>fri&&o\z, mmi 

a&g^®©£M3£fc £tf)fc:7 r^©*^frb©/K 
ffft©IIi|gifr«b, *;ft^ft©fflMift&^£#l«a©ffiSi3 

1 tfjfe 7 r -Y A<d t? y &ziEmz.3a!hZ> z £ #T-£ 

^©^^©^©SWftfcitJ^r-Y/'S© 
&«©iSffi/^©/5SJft©Bft5&lRl-®^ LTJStfre 

[0 0 5 6] 3l*®2JC8B«®«WJCJ:*lti. 2#|fijfr 

«aBsii©fiftf jtfe i t>*^ ^ r -y / < <D%mc>i$m <dbm 

So 

[00 57] Sff$£ 3 , 1 4 £ J:£>* 1 5 lCf3K©^{C 

& £ Z&tti-tZ z £ imSi ttez. %vy<iK<r> 

r -y A<Dwm<D$m<D)x%iyt<?Mzmz>m&iz. pms. 
m<D&mo>wthiz «t z>im%<D j a x^mp-z^tz z £ 

[0 0 5 8] tt&%4 fe«fctf 1 61C88«©*8WCJ:*1 

\,t.z£\z^x. p&mmmfrb&jmx&zm'p 
m±zz£ tf-eg, » 3 i: ra^c«a»^®©M 

tt?b<DM£ %v y -Y *<Dtima$ffifr <b <D&M 
mttm£-tZZ£tfT*%2>. r>f A©«ffll 
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[0 0 5 9] ff#^5S3J;t>'l 7lCgB®©5§WfCj:tl 

ttft©it! £3£ ^ r -Y A©«K©*iB** 6 ©S*f #©^© 
10 H85U$:$ &Kl«*tCff Z £tfT'£Z><kt> (C&So 
[0 0 6 0] 3f^6feJ:l>*l 8lZtm0MmiZJ:tl 

5^i:(cj:oT, ft7r-fA©l£a©^t®^ £>©&*% 
(tfcSLft) ©f&fr & «fc U # < r £ ^t-tS„ 

[0 0 6 1] |f#a7j3J:t>*l 9(CfB«©58H^Cj:tl 

20 [0 0 6 2] f^8, 9feJ:t>*2 0(C|a«c©#§BBC<k 

[oo6 3] m^mi o, 1 1 &j:t>*i 3(csbk©«w 

(CJ;4x{^ 3©J;e)tCLT# e>;ftfe{@*©)fc:7 7-f A© 

^Kfeft &iEfbs-e«>» ©tfnayfc^ r -y /t©t^a«iis 

S©*®^e>©=tB*f^@S:l^g-r-5Zli:fCj:oT, 

30 2JC8B«©«W(Cj:n(i. B«tCL 

m^©^$tc*SJ:e)lc^iiSS©Mfll^^S:f!H9 
1--5Zli:(Cj;oT. -SSSO#>i>f-7')t77Y^S: 
88tfS Z£i$T*ZZ>£ 
[|lfa©ffi#^85i^] 

[El 1 ] *5§0>3©^l6©-^M5:^-t«^;ElT-fe^ o 
[EI 2 ] &Xft-?%-7 y -Y /t©-0d Sr^-T WfiBBre 

[El 3] ^©#^-^-7r>fA*©^RiJ^S© 

40 -M&^-rffitBS^^cEi-efeSo 

[EI4] #^-^7r>f/<K:feWSAW«fciR*f^ 

[H5] yj jMz&^Tpmmizweh 

im&^zm&K&vz*Mft£&Mft<»m&mm 

[EI 6 ] 7"3t7rY A'tC^V *T&ji«gg«IBT- 

©lE5*f^&g^i-S®^-©gi^El7?&S 0 
[EI 7] S:^»cj;§mf#H^©a^©^EIT^ 

So 

50 [EI 8] *^©HS6©-^{C^^S2o©^7-f 



(12) 
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[09] *l^©|lifi®-^fcfcW*HflWBa*f5S® 

[mi o] pmwmmm£yt7T4A(Dim<Dmm<DWi 

[01 i] «iiMS©^IgJ**^>#^-^7r-f 

■5= 

[012] «aa»«®K:iaiQ36it**»#©^7r>f/^ 
<DW^<Dmm<mmm(Dmmmx'$>?> 0 
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10 



4-37, 5-jffeJf, 7-AHg» 
Su 8-^-^77^ 9 10-t^y 
*\ 11 5, 1 hjfc. 13, 14 

2 1, 2 2 3-« 2 4-S 

3 1 3 2, 3 2 a, 3 2 b-§» 

3 6 HJtlJfeffi, 4 1-)tg, 4 2-S/U>KU 
*;i/l/>X 4 3-«7-fW, 4 4-X'J-yK 4 
5"-H«ftflMttMM. 5 1, 5 1a, 5 1b-«7 
■fJV^t. 5 2, 5 2 a, 5 2b-^5, 6 1 ■■■&§&. 

m. 6 3-^5^fX 64, 6 5-^-*. 
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